Sharing Project Experience through Case-based Reasoning  by Dorn, Jürgen
 Procedia Computer Science  99 ( 2016 )  4 – 14 
1877-0509 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of ICKM 2016
doi: 10.1016/j.procs.2016.09.097 
ScienceDirect
Available online at www.sciencedirect.com
,QWHUQDWLRQDO&RQIHUHQFHRQ.QRZOHGJH0DQDJHPHQW,&.02FWREHU9LHQQD
$XVWULD
6KDULQJ3URMHFW([SHULHQFHWKURXJK&DVHEDVHG5HDVRQLQJ
-UJHQ'RUQ
Technische Universität Wien, Institute for Software Technology and Interactive Systems, Favoritenstraße 9-11, A-1040 Wien, Austria
$EVWUDFW
7RGD\PRVWNQRZOHGJHEDVHGFRPSDQLHVRUJDQL]HZRUNLQSURMHFWV'XHWRGLIIHUHQWUHDVRQVNQRZOHGJHJDLQHGLQSURMHFWVLVQRW
GRFXPHQWHGDQGVKDUHGLQDQDSSURSULDWHPDQQHUUHVXOWLQJLQWKHSUREOHPWKDWFULWLFDONQRZOHGJHLVORVW:HSURSRVHFDVHEDVHG
VWRUDJHRI UHOHYDQW NQRZOHGJH DQG DQ DSSURSULDWH UHDVRQLQJ DERXW WKLV NQRZOHGJH WR VXSSRUW RUJDQL]DWLRQV LQQHZSURMHFWV ,Q
RUGHU WR DFKLHYH WKLV REMHFWLYHZH KDYH DQDO\]HGZKLFK NLQG RI FULWLFDO NQRZOHGJH LV JDLQHG LQ SURMHFWV RU RWKHUZD\ URXQG
ZKLFKPLVVLQJNQRZOHGJHUHVXOWVLQWKHIDLOLQJRISURMHFWV$FDVHLVDSUHGHILQHGNQRZOHGJHVWUXFWXUHILOOHGRXWE\SRWHQWLDOO\
GLIIHUHQWVWDNHKROGHUVRIWKHSURMHFW$IWHUWKHILUVWSODQQLQJRIDQHZSURMHFWLIWKHSURMHFWFKDUDFWHULVWLFVDUHHQWHUHGFDVHEDVHG
UHDVRQLQJLVXVHGWRILQGVLPLODUROGSURMHFWVDQGGHULYHIURPWKHPDGGLWLRQDODWWULEXWHVDQGWRPDNHSRWHQWLDOULVNVYLVLEOH7KLV
LV XVHIXO WR EHWWHU HVWLPDWH WKH HIIRUW RI D SURMHFW WKH UHTXLUHG KXPDQ FRPSHWHQFHV DQG WKH UHTXLUHG FRPPXQLFDWLRQ EHWZHHQ
VWDNHKROGHUV7KLVNQRZOHGJHWUDQVIHUFDQVXSSRUWDOVRRWKHUSKDVHVRIDSURMHFWVXFKDVVFKHGXOLQJDFWLYLWLHV,QDFORVLQJSKDVH
LQGLYLGXDOSUREOHPVVROYHGLQWKHSURMHFWFDQEHGRFXPHQWHGDVDNLQGRIOHVVRQVOHDUQHG DWWHPSW
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH2UJDQL]LQJ&RPPLWWHHRI,&.0
Keywords:.QRZOHGJH6KDULQJ3URMHFW0DQDJHPHQW&DVHEDVHG5HDVRQLQJ
,QWURGXFWLRQ
,QNQRZOHGJHEDVHGRUJDQL]DWLRQVPRVWRI WKHZRUNLVGRQHWRGD\LQSURMHFWVDQGWKHOHDUQLQJIURPSURMHFWV LV
RQH RI WKH PRVW LPSRUWDQW VRXUFHV IRU FRPSHWLWLYH DGYDQWDJH RI RUJDQL]DWLRQV 3URMHFW PDQDJHPHQW OLWHUDWXUH
GHILQHVDSURMHFWLQGLIIHUHQWZD\V+RZHYHUDJHQHUDOXQGHUVWDQGLQJH[LVWVWKDWDSURMHFWKDVDUHVXOWLVWHPSRUDOO\
UHVWULFWHGWLPHFRQVWUDLQWVDQGFRQVLVWVRIDFWLYLWLHVSHUIRUPHGE\KXPDQVZLWKVRSKLVWLFDWHGFRPSHWHQFHV2IWHQD
WULDQJOH FRQVLVWLQJ RI TXDOLW\ RI UHVXOW WLPH DQG FRVWV LV XVHG WR YLVXDOL]H WKH FRQVWUDLQLQJ IDFWRUV LQ SURMHFW
PDQDJHPHQW 2WKHU FKDUDFWHULVWLFV RI D SURMHFW GHSHQG RQ WKH W\SH RI WKH UHVXOW DQG LWV VWDNHKROGHUV $


&RUUHVSRQGLQJDXWKRU7HOID[
E-mail address:MXHUJHQGRUQ#HFWXZLHQDFDW
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of ICKM 2016
5 Jürgen Dorn /  Procedia Computer Science  99 ( 2016 )  4 – 14 
stakeholder PD\EHDcustomerEXWRIWHQDOVRRWKHUJURXSVRIVWDNHKROGHUDUHLQYROYHGLQDSURMHFWDQGLIWKH\
DUHQRW FRQVLGHUHG LQSURMHFWSODQQLQJ HJ WKHXVHUVRI DQHZ LQIRUPDWLRQ V\VWHP WKHSURMHFWPD\ IDLO LWV
REMHFWLYHV7KHresult RIDSURMHFWPD\EHVRIWZDUHDQGWKHUHPD\EHDVLQJOHFXVWRPHURUGHULQJWKLVVRIWZDUH
+RZHYHU D SURMHFW PD\ DOVR UHVHPEOH DFWLYLWLHV WR GR UHVHDUFK RU WR GHOLYHU SURGXFWV IRU DQ DQRQ\PRXV
PDUNHW $ SURMHFW LV DQ RUJDQL]DWLRQDO VWUXFWXUH XVHG LQ GLIIHUHQW LQGXVWULDO VHFWRUV EXLOGLQJ LQGXVWU\
PHFKDQLFDO HQJLQHHULQJ  DQG VHUYLFHSURYLVLRQLQJ7KH W\SLFDO IHDWXUH GLVWLQJXLVKLQJSURMHFWV IURPRWKHU
NLQGV RI ZRUN VXFK DV SURFHVVHV LV WKDW D SURMHFW LV DOZD\V DQ LQGLYLGXDO GHYHORSPHQW DQG WKXV UHTXLULQJ
LQGLYLGXDOSODQQLQJ,IDQRUJDQL]DWLRQLVSURGXFLQJLGHQWLFDORXWSXWWKH\ZLOOGHILQHDUHSHDWDEOHSURFHVVWKDW
HQDEOHVEHWWHUTXDOLW\PDQDJHPHQW
7KHSUREOHPVROXWLRQGHVFULEHGLQWKLVSDSHUVKRXOGEHDSSOLFDEOHLQGLIIHUHQWDSSOLFDWLRQGRPDLQVEXWLQ
WKHIROORZLQJZHIRFXVRQPDQDJHPHQWRI,7SURMHFWV%DVHGRQWKHRU\DQGH[SHULHQFHLQTXDOLW\PDQDJHPHQW
DQG EXVLQHVV SURFHVV PDQDJHPHQW VRIWZDUH HQJLQHHULQJ GHILQHV KHUH DOVR SURFHVVHV $OWKRXJK GLIIHUHQW
VRIWZDUH GHYHORSPHQW SURFHVVHV ZDWHUIDOO SURWRW\SLQJ LWHUDWLYH DQG LQFUHPHQWDO GHYHORSPHQW VSLUDO
GHYHORSPHQWUDSLGDSSOLFDWLRQGHYHORSPHQWH[WUHPHSURJUDPPLQJDQGYDULRXVW\SHVRIDJLOHPHWKRGRORJ\
ZHUH GHILQHG WKH RXWSXW WKH VRIWZDUH RU LQIRUPDWLRQ V\VWHP LV VWLOO XQLTXH VR WKDW VSHFLDOL]HG SURMHFW
PDQDJHPHQWWHFKQLTXHVDUHUHTXLUHGWRPDQDJHWKHGLYHUVLW\DQGFRPSOH[LW\
6HYHUDORUJDQL]DWLRQV WU\ WR LPSURYHSURMHFWPDQDJHPHQWSUDFWLFHHJ ,QWHUQDWLRQDO3URMHFW0DQDJHPHQW
$VVRFLDWLRQ ,30$ 3URMHFW0DQDJHPHQW ,QVWLWXWH 30,$VVRFLDWLRQ IRU 3URMHFW0DQDJHPHQW $30 DQG
PDQ\PRUH7KH3URMHFW0DQDJHPHQW,QVWLWXWHGHILQHVSURMHFWPDQDJHPHQWDVIROORZV

Project management is the application of knowledge, skills, tools, and techniques to project 
activities to meet the project requirements. Project management is accomplished through the 
appropriate application and integration of the 47 logically grouped project management processes, 
which are categorized into five Process Groups. These five Process Groups are: Initiating, Planning, 
Executing, Monitoring and Controlling, and Closing. 

$OWKRXJKVRIWZDUHHQJLQHHULQJWKHRU\DQGSUDFWLFHRIIHUVPDQ\DSSURDFKHVWRLPSURYHWKHGHYHORSPHQW
SURFHVVVWLOOPDQ\SUDFWLWLRQHUV UHSRUWRQEDGSHUIRUPDQFHGXH WRGLIIHUHQW UHDVRQV7KH&KDRV5HSRUWV
JLYLQJHYHU\\HDUDQDFFRXQWRIIDLOHGSURMHFWVJHWKLJKDWWHQWLRQ7KH\FODLPWKDWSURMHFWVIDLOPRUHRUOHVV
E\ H[WHQGLQJ GHDGOLQHV H[WHQGLQJ SODQQHG EXGJHWV RU IDLOLQJ WKH TXDOLW\ RI WKH H[SHFWHG UHVXOW 7KHLU
GHILQLWLRQ RI IDLOHG SURMHFWV DQG WKHLU UHVHDUFK DSSURDFK LV RIWHQ FULWLFL]HG )RU H[DPSOH LI D FXVWRPHU
H[WHQGVKLVUHTXLUHPHQWVGXULQJSURMHFWUXQWLPHDQGWKHSURMHFWUHTXLUHVPRUHUHVRXUFHVDQGWDNHV ORQJHU
WKLVPXVWQRWEHVHHQDVDIDLOXUH1HYHUWKHOHVVDPLVPDWFKEHWZHHQSODQQHGDQGDFWXDODFWLYLWLHVUHTXLUHV
HDUO\DGDSWDWLRQDQGDSURMHFWPDQDJHUVKRXOGWU\WRRSWLPL]HXQGHUFKDQJLQJHQYLURQPHQWDOFRQGLWLRQVDQG
LIVWDNHKROGHUVDUHXQVDWLVILHGZLWKWKHSURMHFWDIDLOXUHPXVWEHDGPLWWHG
7ZR VWHSV LQ WKH VRIWZDUH GHYHORSPHQW SURFHVV VHHP WR EH LPSRUW IRU DYRLGLQJ VXFK IDLOXUHV D ULVN
DQDO\VLVEHIRUHVWDUWLQJDSURMHFWDQGLQWKHFORVLQJSKDVHUHIOHFWLYHDFWLYLWLHVOLNHSRVWPRUWHPDQDO\VLVRI
IDLOXUHVRUOHVVRQVOHDUQHGVHVVLRQV$QH[SHULHQFHGSURMHFWPDQDJHUZLOOOHDUQIURPSULRUSURMHFWVDQGZLOO
DYRLGPDNLQJIDLOXUHVWZLFH+RZHYHULQDQRUJDQL]DWLRQDQLPSRUWDQWNQRZOHGJHPDQDJHPHQWSURFHVVLV
WKHWUDQVIHURIWKHNQRZOHGJHIURPWKHFORVLQJSKDVHRIRQHSURMHFWWRWKHSODQQLQJDQGULVNDQDO\VLVRIQHZ
SURMHFWV)RUWKHZKROHRUJDQL]DWLRQWKLVVKRXOGEHGHILQHGDVDSURFHVVVXSSRUWHGE\DQLQIRUPDWLRQV\VWHP
7RGD\XVXDOO\H[SOLFDWHGH[SHULHQFHVDUHVWRUHGLQILOHVRIDGRFXPHQWPDQDJHPHQWV\VWHP0RUHRYHUGXH
WRWLPHDQGFRVWFRQVWUDLQWVRIWHQWKHUHTXLUHGVWHSVLQWKHFORVLQJSKDVHDUHVNLSSHGEHFDXVHWKHZRUNLQ
QHZSURMHFWVVHHPWREHPRUHSUHVVLQJ
2XUDSSURDFKSURYLGHVPHDQVWRRYHUFRPHWKHVHSUREOHPV:HWU\WRPDNHWKHNQRZOHGJHWUDQVIHUPRUH
VWUXFWXUHGVLPSOLI\WKHDFTXLVLWLRQDQGLPSURYHWKHDXWRPDWHGUHDVRQLQJ$VDFRQVHTXHQFHWKHHIIRUWIRU
SURMHFWSDUWLFLSDQWVVKRXOGGHFUHDVHDQGWKHVXSSRUWLQSODQQLQJDQGFRQWUROVKRXOGLQFUHDVH,QRXUUHVHDUFK
ZHZDQWWRDQVZHUWKHIROORZLQJUHVHDUFKTXHVWLRQV
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:KLFKNQRZOHGJHLQSURMHFWPDQDJHPHQWLVLPSRUWDQWWRDYRLGIDLOLQJRISURMHFWV"
+RZFDQWKHUHOHYDQWLQIRUPDWLRQRIROGH[SHULHQFHVLQFRUSRUDWHGLQWRQHZSURMHFWV"
+RZFDQWHDPPHPEHUVEHPRWLYDWHGWRGRFXPHQWUHOHYDQWNQRZOHGJH"

,QWKHIROORZLQJVHFWLRQZHGHVFULEHWKHSULQFLSOHRIFDVHEDVHGUHDVRQLQJDQGVRPHDWWHPSWVWRDSSO\FDVH
EDVHG UHDVRQLQJ WR SURMHFW PDQDJHPHQW ,Q WKH WKLUG VHFWLRQ ZH LGHQWLI\ UHTXLUHPHQWV E\ GHYHORSLQJ WZR
VFHQDULRVIRUWKHDSSOLFDWLRQRIFDVHEDVHGUHDVRQLQJLQSURMHFWPDQDJHPHQWDQGE\GHULYLQJIURPWKHVHFDVHV
DQG RXU OLWHUDWXUH VWXG\ WKH PRVW LPSRUWDQW UHTXLUHPHQWV ,Q VHFWLRQ IRXU ZH SUHVHQW WKH GHVLJQ DQG
LPSOHPHQWDWLRQRIRXUDSSURDFKDQGILQDOO\ZHHYDOXDWHDQGFRQFOXGHZKDWZDVDFKLHYHGDQGZKDWLVVXHVDUH
VWLOORSHQ

5HODWHG:RUN
&DVHEDVHG UHDVRQLQJ LV D SUREOHP VROYLQJ DSSURDFKZKHUH H[SHULHQFH RI LQGLYLGXDO SUREOHPV DQG WKHLU
VROXWLRQVLVVWRUHGDVDFDVH,IDQHZSUREOHPVKDOOEHVROYHGROGVLPLODUFDVHVDUHUHWULHYHGIURPDFDVHEDVH
WRUHXVHVWRUHGH[SHULHQFH,IQRVLPLODUFDVHFDQEHIRXQGGHHSUHDVRQLQJLQWKHDSSOLFDWLRQGRPDLQFDQVROYH
WKHSUREOHPRUDXVHUVROYHVWKHSUREOHPZLWKRXWVXSSRUWDQGHQWHUVWKHVROXWLRQDVDFDVH7\SLFDOO\FDVHVDUH
UHFRUGVRIDWWULEXWHVDQGGLIIHUHQWFDVHVKDYHGLIIHUHQWYDOXHVIRUWKHVHDWWULEXWHV7KHVHDWWULEXWHVGHVFULEHWKH
JLYHQSUREOHPHJWKHSODQQHGSURMHFWZLWKHVWLPDWHGYDOXHVWKHSUREOHPVROXWLRQHJWKHSURMHFWZLWKWKH
UHDOL]HGYDOXHVWKHFRQWH[WHJWKHFKDUDFWHULVWLFVRIWKHVWDNHKROGHUVDQGDQHYDOXDWLRQKRZVXFFHVVIXOWKH
SURMHFWZDV
7R UHWULHYH VLPLODU FDVHV HLWKHU DQ H[SOLFLW RU LPSOLFLW IXQFWLRQ WRPHDVXUH VLPLODULW\ RI FDVHV KDV WR EH
GHILQHG8VXDOO\IRUHDFKDWWULEXWHDVLPLODULW\LVGHILQHGZKHUHWKHVLPLODULW\LVH[SUHVVHGE\DYDOXHEHWZHHQ
DQG,IWKHGRPDLQRIDQDWWULEXWHLVDQ,QWHJHUWZRHTXDO,QWHJHUVUHVXOWLQDVLPLODULW\RI,IWKHYDOXHV
DUHHTXDOO\GLVWULEXWHGLQWKHGRPDLQDOLQHDUIXQFWLRQFDQEHXVHGWRGHVFULEHWKHVLPLODULW\+RZHYHULIZH
ZDQWWRPHDVXUHWKHVLPLODULW\RIHIIRUWHVWLPDWHGIRUDSURMHFWDORJDULWKPLFIXQFWLRQZLOOUHSUHVHQWVLPLODULW\
EHWWHU)RUH[DPSOHLIZHKDYHSURMHFWVZLWKVPDOOHIIRUWHJSHUVRQPRQWKVDQGRWKHUODUJHSURMHFWVZLWK
DQ HIIRUW RI KXQGUHGV RI SHUVRQ \HDUV D OLQHDU IXQFWLRQ ZRXOG EH QRW DSSURSULDWH 9HU\ RIWHQ TXDOLWDWLYH
HVWLPDWLRQVRIDWWULEXWHVDUHXVHG)RUH[DPSOHZHPD\HYDOXDWHWKHFRPSHWHQFHVRIWKHSURMHFWOHDGHURUWKH
WHDPPHPEHUVZLWK WHUPVVXFKDVEHJLQQHU HOHPHQWDU\ LQWHUPHGLDWH DGYDQFHGDQGSURILFLHQW ,Q WKLVFDVH
VLPLODULW\ PXVW EH UHSUHVHQWHG H[SOLFLWO\ )RU PRVW DWWULEXWH W\SHV WKH VLPLODULW\ IXQFWLRQ LV LQYHUVH EXW
VRPHWLPHVLWPD\EHDOVRPHDQLQJIXOWRGHILQHWKHLQYHUVHIXQFWLRQGLIIHUHQWO\'RPDLQFRQFHSWVDQGWHUPVDUH
DQRWKHU W\SH RI DWWULEXWH )RU H[DPSOH ZH PD\ FODVVLI\ WKH DSSOLHG SURMHFW PDQDJHPHQW SURFHVV E\ D
KLHUDUFKLFDOUHSUHVHQWDWLRQRIFRQFHSWVZKHUH6FUXPLVPRGHOHGDVDVXEFODVVRI$JLOH3URMHFW0DQDJHPHQW
8VLQJFRQFHSWVOHDGWRDVLPLODULW\IXQFWLRQEDVHGRQRQWRORJLFDO VLPLODULW\,IWZRFRQFHSWVLQWKHRQWRORJ\
DUHFORVHUWRHDFKRWKHULQDKLHUDUFK\WKHVLPLODULW\LVKLJKHUWKDQIRUFRQFHSWVWKDWDUHIDUDZD\
)RUWKHVLPLODULW\RIWZRFDVHVWKHGLIIHUHQWDWWULEXWHVGRQRWKDYHQHFHVVDULO\WKHVDPHLPSRUWDQFH,IZH
VWRUH WKHQDPHRIWKHSURMHFWDVDQDWWULEXWHWKLVDWWULEXWHZLOOQRWEHLPSRUWDQWIRUPHDVXULQJWKHVLPLODULW\RI
FDVHV7KXVWKHZHLJKWIRUDWWULEXWHVFDQEHGHILQHGWRHQDEOHDZHLJKWHGVLPLODULW\IXQFWLRQIRUFDVHV
&DVHEDVHGUHDVRQLQJLVGHILQHGDVDF\FOHRIVWHSVVXSSRUWLQJDFRQWLQXRXVOHDUQLQJLQDQDSSOLFDWLRQ7KH
UHWULHYDORIDQXPEHURIFDVHVROGSURMHFWVVLPLODU WRDQDFWXDOSUREOHPQHZSURMHFW LV WKHILUVWVWHS,QD
VHFRQGVWHSLIWKHQHZSUREOHPVKDOOEHVROYHGSRWHQWLDODGDSWDWLRQVRIWKHUHWULHYHGROGFDVHVDUHPDGHDQGD
EHVWFDVHLVVHOHFWHG)RUH[DPSOH LIWKHHVWLPDWHGHIIRUW LVODUJHUWKDQLQDVLPLODUROGFDVHZHKDYHDQHZ
FDVHDVDPL[WXUHEHWZHHQROGDQGQHZFDVH'HSHQGHQWRQWKHODUJHUHIIRUWZHPD\DXWRPDWLFDOO\FRPSXWH
KLJKHUFRVWVLIVXFKDIXQFWLRQDOGHSHQGHQFHLVGHILQHGLQWKHGRPDLQNQRZOHGJH7KLVUHSDLURIDFDVHLVWKH
WKLUGVWHSLQFDVHEDVHGUHDVRQLQJF\FOH$UHSDLUPD\DOVRRFFXUGXULQJWKHDSSOLFDWLRQRIDFDVHLHLQRXU
GRPDLQGXULQJWKHSURMHFWRU LQ WKHFORVLQJSKDVHRI WKHSURMHFW'RPDLQGHSHQGHQWUHDVRQLQJFDQVXSSRUWD
UHSDLUEXWDOVRXVHULQWHUFHSWLRQLVSRVVLEOH7KHIRXUWKVWHSLVWKHVWRUDJHRIWKHQHZO\DGDSWHGDQGRUUHSDLUHG
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FDVH7KLV LV WKHPRVW LPSRUWDQW VWHS IRU OHDUQLQJ LQDFDVHEDVHG UHDVRQLQJV\VWHP ,QFRQWUDVW WR LQGXFWLYH
OHDUQLQJDSSURDFKHVQRJHQHUDOL]DWLRQRIH[DPSOHVLVVHDUFKHGIRUEXWWKHFRQFUHWHH[SHULHQFHRIWKHQHZFDVH
LVVWRUHGDYRLGLQJWKHVRFDOOHGLQGXFWLYHELDV7KHIROORZLQJILJXUHVKRZVWKHFDVHEDVHGUHDVRQLQJDSSURDFK
DQGLVWDNHQIURPWKHRYHUYLHZSDSHURI$DPRGWDQG3OD]D

&DVHEDVHG UHDVRQLQJ LV D YHU\ DFWLYH UHVHDUFK ILHOG DV LV VLJQLILHG E\ WKH \HDUO\RUJDQL]HG ,QWHUQDWLRQDO
&RQIHUHQFHRQ&DVHEDVHG5HDVRQLQJZZZLFFEURUJ,QWKHIROORZLQJZHGHVFULEHVRPHDSSURDFKHVWRXVH
FDVHEDVHGUHDVRQLQJLQWKHGRPDLQRISURMHFWPDQDJHPHQW
'HODQ\DQG&XQQLQJKDPSURSRVHFDVHEDVHGUHDVRQLQJWRHVWLPDWHFRVWVDQGULVNVRIVRIWZDUHSURMHFWVLQ
WKHSODQQLQJSKDVH7KHUHIRUHWKH\LGHQWLI\ZKLFKIDFWRUVWKDWDUHNQRZQLQWKHSODQQLQJSKDVHDUHFRVWIDFWRUV
DQG WKH\GHILQHD OLVWRISURMHFWDWWULEXWHV WREH VWRUHG LQDFDVH7KH\DGPLW WKDW WKHLUHVWLPDWLRQ LV OLPLWHG
EHFDXVHPDQ\RIWKHDWWULEXWHVDUHQRWNQRZQGXULQJWKHSODQQLQJSKDVHDQGQRUHSRUWRQDQLPSOHPHQWDWLRQLV
JLYHQ
)ULHGULFKHWDOSURSRVHWRDSSO\FDVHEDVHGUHDVRQLQJIRUWKHPDQDJHPHQWRIUHVHDUFKSURMHFWVDW'DLPOHU
7KH\ DGGUHVV WKHG\QDPLFRI UHVHDUFKSURMHFWV E\GLYLGLQJ D FDVH LQWR WKH FRQWH[W RI D SURMHFW WKH VSHFLILF
SUREOHPDQGWKHGHYHORSHGVROXWLRQDQGE\VWRULQJXSWRGLIIHUHQWDWWULEXWHV7KHVWRUDJHDQGUHWULHYDORI
FDVHVLVLPSOHPHQWHGE\DFRPPHUFLDOUHWULHYDOV\VWHP1RUHSRUWRQOHDUQLQJFDSDELOLWLHVLVJLYHQ
;XDQG0XxR]$YLODGHVFULEHDFDVHEDVHGV\VWHPWKDWLQWHUDFWVZLWK063URMHFW 7KHV\VWHPFDSWXUHV
FDVHV IURPSURMHFWSODQV VWRUH WKHPDV FDVHV DQGFDQJHQHUDWHQHZSURMHFWSODQVE\ UHXVLQJROGFDVHV7KH
V\VWHPDGGVDNQRZOHGJH OD\HURQ WRSRI WKLVFRPPHUFLDO WRRODQGFDQGHWHFWDQGFRUUHFW VHPDQWLF IDLOXUHV
+RZHYHUWKLVV\VWHPFRQVLGHUVRQO\WKHORJLFDQGWHPSRUDOUHODWLRQVEHWZHHQDFWLYLWLHVDQGZRUNSDFNDJHVRI
DSURMHFWSODQ
:LWKRIIKDVGLVFXVVHG LQKHUZRUNRQ OHVVRQVOHDUQHGPDQDJHPHQWKRZLPSRUWDQWDFRPSXWHUVXSSRUWHG
VWRUDJHRIOHVVRQVOHDUQHGLVIRUVXFFHVVIXOSURMHFWPDQDJHPHQWLQDODUJHFRPSDQ\DQGVKHKDVSURSRVHGFDVH
EDVHGV\VWHPVDVDPHDQ

)LJ&DVHEDVHGUHDVRQLQJDSSURDFK
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5HTXLUHPHQWDQDO\VLV
,QWKHIROORZLQJZHLQYHVWLJDWHZKDWDUHW\SLFDOUROHVDFWLYLWLHVDQGUHVRXUFHVLQSURMHFWPDQDJHPHQWDQG
ZKLFKLPSDFWWKH\KDYHRQWKHVXFFHVVRIDSURMHFWDQGZKLFKIDLOXUHVDUHW\SLFDOO\UHVXOWLQJLQIDLOLQJSURMHFWV
)LUVW ZH GHVFULEH WZR VFHQDULRV RI WZR GLIIHUHQW SURMHFW W\SHV DQG LQ WKH VHFRQG SDUW ZH GHVFULEH W\SLFDO
SUREOHPVGHULYHGIURPD OLWHUDWXUHDQDO\VLV ,Q WKHWKLUGVHFWLRQZHGHVFULEHZKDW LV W\SLFDOO\SURSRVHGDVD
UHPHG\ WR WKRVH SUREOHPV 'XH WR WKH LQGLYLGXDOLW\ RI SURMHFWV WKHVH EHVW SUDFWLFHV GHSHQG RQ WKH VHYHUDO
FKDUDFWHULVWLFVRIWKHSURMHFWDQGWKHHQYLURQPHQW
3.1. Scenarios 
:H DQDO\]H WZR W\SLFDO VFHQDULRV WR LGHQWLI\ FKDUDFWHULVWLFV DQG FULWLFDO NQRZOHGJH RI WKHVH VFHQDULRV 7HUPV
UHODWLQJ WR VXFK NQRZOHGJH DUHZULWWHQ LQ LWDOLF IRQW DQG DUH XVHG LQ RXU UHSUHVHQWDWLRQ DV DWWULEXWHV RU SRWHQWLDO
YDOXHV RI DWWULEXWHV LQ FDVHV 7KHVH WHUPV DUH DOVR SDUW RI RXU GRPDLQ NQRZOHGJH DQG UHODWLRQV EHWZHHQ WKHVH
FRQFHSWVUHVWULFWUHDVRQLQJ
3.1.1. Case scenario 1: New research project at University 
$UHVHDUFKSURMHFWLVXVXDOO\QRWLQLWLDWHGE\Dcustomer$UHVHDUFKHULHDSURMHFWLQLWLDWRULVDZDUHRID
funding possibility LQ D FHUWDLQ research domain 7KH funding body SXEOLVKHV FHUWDLQ FRQVWUDLQWV VXFK DV D
deadline for applicationDUHVWULFWLRQRIparticipating organizationsDFHUWDLQPL[WXUHRIproject partners DQG
IXUWKHUFRQGLWLRQVDVIRUH[DPSOHJHQGHULVVXHV
7KHproject initiator KDVWRGHVLJQDSURMHFWWKDWVDWLVILHVWKRVHFRQVWUDLQWVDVEHVWDVSRVVLEOHDQGKDVDOVRWR
FRQVLGHU LQWHUHVWV RI SRWHQWLDOproject partners$ WHPSRUDO DVVLJQPHQWRI WDVNV LVQRW \HW QHFHVVDU\ EXW DQ
HVWLPDWHGGLYLVLRQRIZRUNEHWZHHQSURMHFWSDUWQHUVPD\EHGHFLGHGLQWKLVILUVWSKDVH$OVRWKHW\SHRIZRUN
PD\EHDVVLJQHG WRSURMHFWSDUWQHUVGHSHQGHQWRQ WKHLUcompetences$ILUVW UHVXOWRI WKLVSKDVHZRXOGEHD
project plan DVVLJQLQJURXJKO\WDVNVWRSURMHFWSDUWQHUVDQHVWLPDWHGWLPHSHULRGIRUWKHSURMHFWDQGDURXJK
FRVW SODQ $ ILUVW risk analysis FRXOG HYDOXDWH KRZ IDU SURMHFW SDUWQHUV DUH DEOH WR GR WKHLU WDVNV ZLWKRXW
GLVWXUEDQFHV7\SLFDOO\QRWHPSRUDOH[WHQVLRQRIWKHSURMHFWLVSRVVLEOHEHFDXVHIXQGLQJLVUHVWULFWHG
,QDVHFRQGSKDVH LI WKHIXQGLQJERG\KDVDFFHSWHGWKHSURSRVDODGHWDLOHGSODQZLWK WDVNVDQGDVVLJQHG
FRVWV LV VFKHGXOHG 'HSHQGHQFLHV EHWZHHQ WDVNV PD\ EH LGHQWLILHG OHDGLQJ WR WLPH FRQVWUDLQWV IRU WDVNV
Milestones DUH DPHDVXUH WRPDNH VXFK GHSHQGHQFLHV WUDQVSDUHQW )RU WKH UHTXLUHG tasks ZHPD\ LGHQWLI\
UHTXLUHG competences DQG assignments RI DFWXDO SHUVRQV )RU SURMHFW SODQQLQJ DGHTXDWH UHVRXUFHVPXVW EH
DVVLJQHG DQGcommunication EHWZHHQSDUWQHUV DQGZLWKLQ ORFDO WHDPVKDV WREHSODQQHG$GHWDLOHGSURMHFW
SODQ IRU HDFK SDUWQHU LV WKH UHVXOW5LVN DQDO\VLV IRFXVHV HVSHFLDOO\ RQ GHSHQGHQFLHV DQG WKH DVVLJQPHQW RI
SHUVRQVWRWDVNV6WDNHKROGHUDQGXVHULGHQWLILFDWLRQLVGRQHWRLGHQWLI\UHTXLUHPHQWVRIWKHVHJURXSV
7KH WKLUGSKDVH LV WKHH[HFXWLRQRI WKH WDVNV ,Q WKHEHJLQQLQJQRWDOO UHVRXUFHVPD\EHDYDLODEOHDQG WKH
GHOD\PD\ FDXVH IDLOXUHV /DWHU UHVRXUFHVPD\ GURS RXW RUPD\ EH ODWH (VSHFLDOO\ LQ SURMHFWVZLWKPDQ\
SDUWQHUVWKHcommunication DQGteam spirit LVLPSRUWDQW
3URMHFW FRQWURO PXVW DVVXUH WKDW WKH UHVXOWV DW GLIIHUHQW PLOHVWRQHV DUH ILQLVKHG LQ WLPH DQG LQ H[SHFWHG
TXDOLW\3RWHQWLDOGHOD\VVKRXOGEHFRPPXQLFDWHG
,QWKHILQDOSKDVHcosts DQGUHDOL]HGILQLVKHGWLPHVFDQEHFRPSDUHGZLWKH[SHFWHGYDOXHV)LQDOWHVWVVKRZ
WKH UHDOL]HGTXDOLW\RI WKHSURMHFW)RUD UHVHDUFKSURMHFWDOVR WKHpublished knowledge VKRXOGEHHYDOXDWHG
Lessons learned VKRXOGEHGRFXPHQWHGIRUUHXVHLQIXUWKHUSURMHFWV
3.1.2. Case scenario 2: New software development project in company
)RUWKLVVFHQDULRZHDVVXPHWKDWDcustomer H[LVWVIRUZKRPDQLQIRUPDWLRQV\VWHPVKRXOGEHGHYHORSHG
7KHFXVWRPHUKDVW\SLFDOO\DVLPSOLILHGXQGHUVWDQGLQJRIZKDWKDVWREHVROYHG7KXVLQDILUVWSKDVHDVSHFLILFDWLRQ
RI WKH UHTXLUHG IXQFWLRQDOLW\ZLOOEHGHYHORSHG+HUHZHKDYH WR LGHQWLI\DOO VWDNHKROGHUVRI WKHSURMHFWDQG WKHLU
LQWHUHVWVLQWKHSURMHFW7KHIXQFWLRQDOLW\RIWKHLQIRUPDWLRQV\VWHPWKHRXWSXWRIWKHSURMHFWLVSODQQHG7KHSURMHFW
OHDGHUKDV WR HVWLPDWH WKH UHTXLUHG UHVRXUFHV KXPDQ UHVRXUFHV DQG WHFKQRORJ\ DQG UHTXLUHG WLPH DQGPDNHV DQ
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RIIHUWRWKHFXVWRPHU7KHFXVWRPHUKDVWRDJUHHWRWKLVRIIHUDQGUHJXODWLRQVPD\EHGHILQHGIRUWKHFDVHWKDWWKH
FXVWRPHUFKDQJHVWKHUHTXLUHPHQWVDIWHUZDUGV
'HSHQGLQJ RQ WKH VL]H RI SURMHFW ZH GHFLGH RQ D FHUWDLQ VRIWZDUH GHYHORSPHQW SURFHVV 7KH SURMHFW OHDGHU
GHFLGHVZKLFKSURMHFWPHPEHUV VKDOO SDUWLFLSDWH LQ WKHSURMHFWZLWK WHPSRUDO DVVLJQPHQWV0DLQ FULWHULD DUH WKHLU
DYDLODELOLW\DWFHUWDLQSKDVHVRIWKHSURMHFWDQGWKHLUWHFKQLFDODQGVRFLDOFRPSHWHQFHV
3UREDEO\ILUVWSURWRW\SHVIRUXVHULQWHUIDFHVDQGRWKHUSDUWVRIWKHV\VWHPPD\EHGHYHORSHGDQGFRPPXQLFDWHG
ZLWK WKH VWDNHKROGHUV RI WKH LQIRUPDWLRQ V\VWHP UHVXOWLQJ LQ DGDSWDWLRQV RI WKH VSHFLILFDWLRQ 7KH SURMHFW
PDQDJHPHQW KDV WR GHFLGHZKHWKHU WKHVH FKDQJH KDYH LQIOXHQFH RQ SURPLVHG UHVXOWV 3RWHQWLDO XVHUV KDYH WR EH
HGXFDWHG LQ WKH XVDJH 7HVW EHQFKPDUNV DUH GHYHORSHG $W WKH HQG RI WKH SURMHFW VHYHUDO WHVWV WR FKHFN WKH
FRPSOLDQFHRIWKHLQIRUPDWLRQV\VWHPDQGWKHUHTXLUHPHQWV7KHLQIRUPDWLRQV\VWHPLVLQWURGXFHGLQWKHFXVWRPHU¶V
RUJDQL]DWLRQ
3.2. Critical success factors for projects 
&ULWLFDOVXFFHVVIDFWRUVDUHDVSHFWVWKDWKDYHLPSDFWRQWKHWKUHHPDLQFRQVWUDLQLQJIDFWRUVRISURMHFWV7KH
FRVWRIWKHSURMHFWFDQEHPXFKKLJKHUWKDQSODQQHGUHVXOWLQJHLWKHULQDORVVRIPRQH\RQWKHGHYHORSHUVLGHRU
DWWKHFXVWRPHUVLGH7KHWLPHPD\EHH[KDXVWHGZKLFKPHDQVWKDWWKHGXUDWLRQRIWKHSURMHFWLVORQJHUWKDQ
SODQQHGVRWKDWWKHFXVWRPHUZLOOJHWWKHRXWSXWODWHUWKDQSURPLVHGZKLFKPD\DOVRUHVXOWLQSHQDOWLHV2UWKH
TXDOLW\ RI WKH RXWSXW LV QRW VR JRRG DV SURPLVHG 'HSHQGLQJ DOVR RQ WKH SURMHFW W\SH RQH RUPRUH RI WKH
FRQVWUDLQLQJIDFWRUVKDYH WREHUHOD[HGLQVXFKDFDVH,IHQRXJKPRQH\DQGWLPHLVDYDLODEOHWKHSURMHFWZLOO
EHH[WHQGHGWRDFKLHYHWKHUHTXLUHGTXDOLW\,IWLPHDQGPRQH\LVQRWDYDLODEOHWKHTXDOLW\RUIXQFWLRQDOLW\RI
WKHRXWSXW LV UHGXFHG1HOVRQGHVFULEHVDQXPEHURI IDLOXUHVDQGPLVWDNHV WKDW LQIOXHQFH WKHVH WKUHH IDFWRUV
DQGFODVVLILHVWKHPLQIRXUFDWHJRULHV:HGHULYHIURPWKHVHSRWHQWLDOIDFWRUVDWWULEXWHVRIDSURMHFWWKDWFRXOG
EH GRFXPHQWHG LQ D FDVH ,Q JHQHUDO D FDVH PD\ EH GHVFULEHG LQFRPSOHWHO\ EHFDXVH FHUWDLQ DWWULEXWHV DUH
XQNQRZQRUDUHXQLPSRUWDQWIRUDFHUWDLQSURMHFW
3.2.1. People
$ SURMHFW OHDGHU PXVW EH DEOH WR DQWLFLSDWH DQG GHFLGH RQ SUREOHPV LQ UHDVRQDEOH WLPH RWKHUZLVH WKH
SODQQHGGXUDWLRQRIWKHSURMHFWPD\EHYLRODWHG7KHFRPSHWHQFHVRIWHDPPHPEHUVDQGWKHLUDELOLW\WRZRUN
WRJHWKHUKDYHDOVRLQIOXHQFHRQWKHSURGXFWLYLW\LQDSURMHFWDQGPD\DOVRUHVXOWLQEDGTXDOLW\8QGHUPLQHG
motivation RIVWDIIKDVDQHIIHFWRQWLPHFRVWVDQGTXDOLW\ ,QWHJUDWLQJQHZPHPEHUV LQDODWHSKDVH LI WKH
SURMHFWLVEHKLQGRIWHQFDXVHVDGGLWLRQDOGHFUHDVHRIPRWLYDWLRQ7KXVWKHFRPSHWHQFHRIWKHSURMHFWOHDGHU
DQGKLVKHUEHKDYLRUDUHLPSRUWDQWIDFWRUVIRUWKHVXFFHVVRIDSURMHFW7KHFRPSHWHQFHVRIWKHWHDPPHPEHUV
PXVW PDWFK WKH UHTXLUHPHQWV RI WKH SURMHFW DQG WKH FRPPXQLFDWLRQ DQG WHDP ZRUNLQJ FRPSHWHQFHV DUH
HVVHQWLDO0RWLYDWLRQLVDQRWKHUIDFWRUWR EHREVHUYHGIRUDSURMHFW
,QDFDVHZHVKRXOGLQFOXGHWKHHVVHQWLDOKXPDQUHVRXUFHVWKHLUWHFKQLFDODQGVRFLDOFRPSHWHQFHVDQGWKH
WLPHSHULRGVZKHQ WKH\ZHUH LQYROYHG LQ WKHSURMHFW)XUWKHU DQDWWULEXWH VKRXOG UHIOHFW WKH³WHDPZRUNLQJ
FOLPDWH´LI WKLVLVQRWVRJRRGDWDQ\WLPHSHULRG$OVRDYRWLQJRISURMHFWPHPEHUVRUHYHQDOOVWDNHKROGHUVDW
GLIIHUHQWPLOHVWRQHVFRXOGEHLQWHJUDWHG
3.2.2. Process 
$ IDLOXUH UHODWHG WR WKH SURGXFW LV WKDW H[DJJHUDWHG REMHFWLYHV DUH SRVWXODWHG VXFK DV D KLJK UHOLDELOLW\ LQ
FDVHVZKHUH UHOLDELOLW\ LV QRW VR LPSRUWDQW 7KH VL]H RI FKDQJHV RI UHTXLUHPHQWV RQ WKH SURGXFHG RXWSXW LV
DQRWKHU DVSHFW OHDGLQJ WR IDLOLQJ SURMHFWV 2IWHQ GHYHORSHUV DUH IDVFLQDWHG E\ QHZ WHFKQRORJ\ DQG DSSO\ LW
DOWKRXJK QRW UHTXLUHG LQ WKH ILQDO SURGXFW 6RPHWLPHV WKH\ DUH DOVR DQ[LRXV WR DSSO\ QHZ WHFKQRORJLHV
DOWKRXJK WKH\ ZRXOG VLPSOLI\ WKH SURGXFW GHYHORSPHQW $OVR UHVHDUFKRULHQWHG GHYHORSPHQW PD\ SURGXFH
IDLOXUHVEHFDXVHWRRPDQ\XQNQRZQRSHQFKDOOHQJHVDUHDGGUHVVHG
,Q D FDVHZHQHHG DQ DWWULEXWH WRGHVFULEH WKHNLQGRI WKHSURGXFHGRXWSXW DQG LWV LQQRYDWLYHQHVV ,Q DQ
LWHUDWLYH GHYHORSPHQW SURFHVV WKH GLIIHUHQW LQWHUPHGLDWH RXWSXWV DQG XQH[SHFWHG GHIHFWV VKRXOG EH
GRFXPHQWHG7KHYRFDEXODU\KHUHLVKLJKO\GHSHQGHQWRQWKHW\SHRIUHVXOWVDQRUJDQL]DWLRQLVGHYHORSLQJ

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3.2.3. Technology 
0DQ\ W\SLFDO IDLOXUHV LQ SURMHFW PDQDJHPHQW DUH NQRZQ DQG GHVFULEHG VHYHUDO WLPHV LQ OLWHUDWXUH
1HYHUWKHOHVV IDLOXUHVDUH UHSHDWHGRYHUDQGRYHUDJDLQ3DUWLDOO\EHFDXVHRUJDQL]DWLRQVRU LQGLYLGXDOVDUH
QRW H[SHULHQFHG HQRXJK 7KHUH H[LVW VHYHUDO SURSRVDOV IRU EHVW SUDFWLFHV )RU H[DPSOH1HOVRQGHVFULEHV
VHYHQEHVWSUDFWLFHVWRPLQLPL]HIDLOXUHV
x DYRLGLQJSRRUHVWLPDWLRQDQGRUVFKHGXOLQJ
x DYRLGLQJLQHIIHFWLYHVWDNHKROGHUPDQDJHPHQW
x DYRLGLQJLQVXIILFLHQWULVNPDQDJHPHQW
x DYRLGLQJLQVXIILFLHQWSODQQLQJ
x DYRLGLQJVKRUWFKDQJLQJTXDOLW\DVVXUDQFH
x DYRLGLQJZHDNSHUVRQQHODQGRUWHDPLVVXHVDQG
x DYRLGLQJLQVXIILFLHQWSURMHFWVSRQVRUVKLS

7KHVHSUDFWLFHVDUHGHSHQGHQWRIWKHSURMHFWW\SHLWVVL]HLWVVWDNHKROGHUVDQGPDQ\RWKHUDVSHFWV)RURXUILUVW
VFHQDULR WKH VWDNHKROGHU PDQDJHPHQW ZLOO XVXDOO\ EH QRW VR LPSRUWDQW +RZHYHU WKHUH PD\ EH DOVR UHVHDUFK
SURMHFWVZLWKFULWLFDOVWDNHKROGHUVZKHUHZHKDYHWRIRFXVVWURQJHURQVWDNHKROGHUPDQDJHPHQW7KHUHDUHQRVLPSOH
UXOHV WR GHFLGH ZKDW DUH WKH FULWLFDO DVSHFWV RI D FHUWDLQ SURMHFW 0RUHRYHU LW VHHPV WR EH GHSHQGHQW RI DQ
RUJDQL]DWLRQ¶V FXOWXUH 7KXV WKHUH DUH QR JHQHUDO JXLGHOLQHV IRU SURMHFW PDQDJHPHQW WR DGGUHVV WKH VSHFLILF
FRQGLWLRQVLQDFHUWDLQRUJDQL]DWLRQ$QRUJDQL]DWLRQKDVWROHDUQDQGWRDGDSWWRDFKDQJLQJHQYLURQPHQW7KXVZH
UHFRPPHQGGRFXPHQWLQJRQO\FULWLFDODVSHFWVRIDSURMHFWWRPDNHWKHHIIRUWIRUWHDPPHPEHUVVPDOOHU,IIDLOXUHV
RFFXULQSURMHFWVWKHUHDVRQVKDYHWREHLGHQWLILHGDQGGRFXPHQWHGLQDFDVHDQGVKRXOGOHDGWREHWWHUPDQDJHPHQW
LQIXUWKHUSURMHFWV

'HVLJQDQGLPSOHPHQWDWLRQ
:HXVHWKHFRQWHQWPDQDJHPHQWV\VWHP'UXSDOZZZGUXSDORUJWRLPSOHPHQWWKHGHVLUHGIXQFWLRQDOLW\
:LWK WKLVGHFLVLRQZHKDYHDEDVLF IXQFWLRQDOLW\ WRVWRUHVWUXFWXUHGFRQWHQW LQDGDWDEDVHDPDQDJHPHQWRI
XVHUVZLWKGLIIHUHQWSULYLOHJHVIRUXVHUJURXSVDQGWRORJXVHUV¶DFWLYLWLHV)XUWKHUPRUHWKHW\SLFDODUFKLWHFWXUH
RIFRQWHQWPDQDJHPHQWV\VWHPVVHSDUDWLQJVWUXFWXUHFRQWHQWDQG OD\RXWHQDEOHVDXVHU LQWHUIDFH WKDWFDQEH
HDVLO\ DGDSWHG WR H[SHFWDWLRQV RI XVHUV RU RUJDQL]DWLRQV:H XVH WKH 'UXSDO DSSURDFK RI KRRNPHWKRGV WR
H[WHQGVWDQGDUGEHKDYLRURIPRGXOHV:HGHILQHDcase PRGXOHZLWKVWDQGDUGEHKDYLRUDQGDGHULYHGproject 
PRGXOHZLWKPRUHVSHFLDOL]HGEHKDYLRU7KHcase PRGXOHDQGWKHcase field PRGXOHVGHILQHKRRNIXQFWLRQVWR
EH DEOH WR H[WHQG WKH IXQFWLRQDOLW\ )RU SURMHFW PDQDJHPHQW ZH H[WHQG WKH IXQFWLRQDOLW\ IRU VLPLODULW\
DGDSWDELOLW\UHSDLUDQGOHDUQLQJRIFDVHV
4.1. Architecture 
$FDVHLVGHILQHGDVDFRQWHQWQRGHZLWKDWWULEXWHVUHDOL]HGE\ILHOGV7KHH[LVWLQJfield PRGXOHLPSOHPHQWV
D FHUWDLQ EHKDYLRU WKDW HQDEOHV WKH HDV\ DWWDFKPHQW RI ILHOGV DWWULEXWHV WR D FRQWHQW QRGH 7KH 'UXSDO
FRPPXQLW\ KDV LPSOHPHQWHG GLIIHUHQW W\SHV RI DWWULEXWHV ILHOGV )RU H[DPSOH WKHUH H[LVW PRGXOHV
LPSOHPHQWLQJILHOGVWRUHIHUHQFHDWD[RQRP\WRUHIHUHQFHDQRWKHUHQWLW\DFRQWHQWQRGHRUDXVHURUWRVWRUHD
FROOHFWLRQRIYDOXHV:HFDQDOVRGHILQHDQDWWULEXWHWKDWOLQNVWRDQH[WHUQDONQRZOHGJHVRXUFH6LQFHDFDVHLV
DFRQWHQWQRGHVHYHUDOEDVLFDWWULEXWHVVXFKDVDQDPHFUHDWLRQGDWHDQGDXWKRUDUHDOUHDG\GHILQHG$GGLWLRQDO
JHQHULFDWWULEXWHVIRUWKHFDVHVWUXFWXUHDUHDQH[WHQGHGILHOGVWUXFWXUHFRQWDLQLQJHOHPHQWVWRVWRUHWKHZHLJKW
RIDQDWWULEXWHDOLQNWRDVLPLODULW\IXQFWLRQDQGDGDSWDWLRQDQGUHSDLUPHWKRGVDOOLPSOHPHQWHGDVKRRNVWKDW
FDQ EH RYHUZULWWHQ E\PRUH VSHFLILF FDVH VWUXFWXUHV$V D GHIDXOW DOO DWWULEXWHV JHW WKH VDPHZHLJKW DQG D
GHIDXOWVLPLODULW\GHILQHGIRUVWDQGDUGILHOGV
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7KHW\SLFDODWWULEXWHVRIDSURMHFWDUHGHILQHGLQDGHULYHGFRQWHQWQRGHQDPHG³SURMHFW´%\GHILQLQJWKLV
NLQGRIFDVHVDVDGHULYHGFDVHQRGHLWLVSRVVLEOHWRUHXVHWKHFDVHEDVHGIXQFWLRQDOLW\DOVRLQRWKHUGRPDLQV
'HILQHGDWWULEXWHVRIDSURMHFWFRQWHQWQRGHDUHIRUH[DPSOH³SURMHFWW\SH´³FXVWRPHUW\SH´³VL]H´DQGPDQ\
PRUH7KXVZHKDYHGHILQHGVWDQGDUGDWWULEXWHVIRUSURMHFWVEXWZHDVVXPHWKDWHYHU\RUJDQL]DWLRQXVLQJRXU
V\VWHP ZLOO GHILQH WKHLU RZQ SURMHFW DWWULEXWHV )RU D QHZ LPSOHPHQWDWLRQ FRQFHSWV DQG WHUPV RU RXU
LPSOHPHQWDWLRQFRXOGEHUHXVHGH[WHQGHGRUUHSODFHGE\DGLIIHUHQWVHWRIFRQFHSWVDQGWHUPV
5HWULHYLQJ FDVHV LV VXSSRUWHG E\ WKH ³YLHZV´PRGXOH $ OLVW RI DOO VWRUHG FDVHV DV ZHOO DV OLVW RI FDVHV
ILOWHUHGE\FHUWDLQDWWULEXWHV LV VXSSRUWHGE\ WKHH[LVWLQJ IXQFWLRQDOLW\RI'UXSDO$GGLWLRQDO IXQFWLRQDOLW\ WR
VHDUFKIRUVLPLODUFDVHVZDVLPSOHPHQWHGIRUJHQHUDOFDVHVEDVHGRQDZHLJKWHGDJJUHJDWLRQRIVLPLODULW\RI
WKHILHOGVRIWKHFDVHV)LJXUHJLYHVDURXJKRYHUYLHZRYHUWKHFHQWUDOPRGXOHVRIWKHLPSOHPHQWDWLRQ


4.2. Domain knowledge 
,I WKH VLPLODULW\RIFDVHV LVFRPSXWHGRU DFDVH LVDGDSWHG LQ WKHDGDSWLRQVWHS WKH V\VWHPUHDVRQVDERXW
REMHFWVRIDGRPDLQ%\GHIDXOWVLPSOHIXQFWLRQVFDQEHDSSOLHGEXWIRUDPRUHVRSKLVWLFDWHGUHDVRQLQJWKH
V\VWHP QHHGV NQRZOHGJH DERXW WKH GRPDLQ 7\SLFDO WRROV IRU SURMHFW PDQDJHPHQW FRQVLGHU WHPSRUDO
GHSHQGHQFLHVEHWZHHQWDVNVRUPLOHVWRQHV$OVRFDXVDOGHSHQGHQFLHVDUHPRGHOHG7KHDVVLJQPHQWRIGLIIHUHQW
UHVRXUFHV WRFHUWDLQ WDVNVRUGHYHORSPHQW VWHSV LV D IXUWKHU NLQG RI GHHS UHDVRQLQJ LQ SURMHFWPDQDJHPHQW
'HHS UHDVRQLQJ LQVWHDG RI VKDOORZ UHDVRQLQJ XVHV WHPSRUDO DQG FDXVDO UHODWLRQV EHWZHHQ FRQFHSWV RI D
GRPDLQ6KDOORZUHDVRQLQJDVNQRZQIURPH[SHUWV\VWHPVWKHRU\ZRXOGRQO\UHSUHVHQWVLPSOHUXOHVZKDWWRGR
LQDFHUWDLQVLWXDWLRQ
2QHRIWKHPDLQVWUXFWXUHVRIWKHSURMHFWPDQDJHPHQWGRPDLQLVDQRQWRORJ\GHILQLQJW\SLFDOFRQFHSWVLQ
SURMHFWPDQDJHPHQW7KLVRQWRORJ\GHILQHVSURMHFWW\SHVSURMHFWVWUXFWXUHFRPSHWHQFHVSURMHFWSKDVHVWDVNV
PLOHVWRQHVDQGWKHUHTXLUHGUHVRXUFHV6XFKDQRQWRORJ\SURYLGHVDEDVLFWHUPLQRORJ\WRGHVFULEHDSURMHFWDQG
LWV SUREOHPV DQGSRWHQWLDO IDLOXUHV ,IZH UHVWULFW WKH WHUPV WR WKRVHGHILQHG LQ WKH RQWRORJ\ LWZLOO EHFRPH
HDVLHUWRGHILQHVLPLODULW\DGDSWDWLRQDQGUHSDLUEHFDXVHZHNQRZLQDGYDQFHZKLFKYDOXHVDUHDOORZHG:H
KDYH EXLOW XS DQ RQWRORJ\ ZKHUH WKH PDLQ FRQFHSWV DUH EDVHG RQ WKH WHUPLQRORJ\ RI WKH 30,VWDQGDUG
)LJ0RGXOHDUFKLWHFWXUHRIWKH'UXSDOLPSOHPHQWDWLRQ
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+RZHYHUDQRQWRORJ\VKRXOGEHH[WHQGDEOH LIQHZNLQGVRIFRQFHSWVRFFXURUPRUHUHJXODUO\PRUHDOORZHG
YDOXHV IRU D FHUWDLQ FRQFHSW EHFRPH LPSRUWDQW )RU H[DPSOH LI D QHZ NLQG RI WHFKQRORJ\ LV XVHG LQ DQ
RUJDQL]DWLRQ WKLV WHFKQRORJ\ VKRXOG EH VHOHFWDEOH LQ D FDVH GHVFULSWLRQ DQG ZKHQ FRPSDULQJ FDVHV WKLV
WHFKQRORJ\VKRXOGEHFRPSDUDEOHZLWKRWKHUWHFKQRORJLHV:HLPSOHPHQWHGWKHRQWRORJ\ZLWKWKHWD[RQRP\
PRGXOHRI'UXSDO
)RU WKH WHPSRUDO UHDVRQLQJ DQG YLVXDOL]DWLRQ PDQ\ H[LVWLQJ WRROV DUH DSSOLFDEOH 6XFK D WRRO VKRXOG EH
LQWHJUDWHG ZLWK RXU DSSURDFK WR HQDEOH WKH FRPSXWDWLRQ RI DGDSWDWLRQV :H KDYH XVHG DQ H[LVWLQJ 'UXSDO
VROXWLRQ IRUSURMHFWPDQDJHPHQW'UXSDO30ZZZGUXSDORUJSURMHFWSP LVD VXLWHRISURMHFWPDQDJHPHQW
DQGZRUNWUDFNLQJWRROV7KHVXLWHFRQWDLQVVHYHUDOFRPSRQHQWVVWUXFWXUHGDVVHSDUDWH'UXSDOPRGXOHVVXFK
DVRUJDQL]DWLRQV WHDPVSURMHFWV WDVNV WLFNHWV WLPHWUDFNLQJVQRWHVDQGH[SHQVHV%\HQWHULQJGDWDIURPD
QHZSURMHFWDQGDVLPLODUROGSURMHFWZHILOOWKHVHWRROVZLWKGDWDDQGJHWDSUHOLPLQDU\VFKHGXOHDVDUHVXOWIRU
WKHQHZSURMHFW
4.3. Case structure 
$FDVHLVVRPHNLQGRIWHPSODWHVLPLODUWRDSURMHFWKDQGERRNWHPSODWHLQZKLFKDXVHUFDQHQWHUUHOHYDQW
NQRZOHGJHDERXWDSURMHFW7KHXVHULQWHUIDFHIRU'UXSDOILHOGVDOORZVVHYHUDOSUHVHWWLQJVWRPDNHQDYLJDWLRQ
DQGHQWHULQJRIGDWDHDV\$FDVHKDVDXQLTXHLGHQWLILHUDVVLJQHGE\'UXSDO$GGLWLRQDOO\DXVHUPD\JLYHD
QDPH WR WKHFDVHDQG WKHDXWKRU DVZHOO DV WKHFUHDWLRQ WLPH LVDXWRPDWLFDOO\ VWRUHG IRU DSURMHFW VLQFH LW LV
GHULYHG IURP WKHFRQWHQWQRGH:HGLVWLQJXLVKVL[SDUWVKHDGHU UHVXOW SURGXFWZLWK LQIRUPDWLRQDERXW WKH
H[SHFWHG RXWFRPH HQYLURQPHQW ZLWK VWDNHKROGHU LQIRUPDWLRQ SURFHVV ZLWK LQIRUPDWLRQ KRZ WKH SURMHFW LV
H[HFXWHG SHRSOHZLWK LQIRUPDWLRQ DERXW SURMHFW OHDGHU DQG VWDII DQG XVHG WHFKQRORJ\ 7KH KHDGHU FRQWDLQV
LQIRUPDWLRQDERXWSURMHFWW\SHVWDUWWLPHDQGEXGJHW,QHDFKRIWKLVSDUWVWKHUHPD\H[LVWSODQQHGDVZHOODV
UHDOL]HGYDOXHV7KHWDVNVWUXFWXUHDQGDVVLJQHGSHUVRQQHOWRWDVNVDQGFHUWDLQGRFXPHQWVDVULVNDQDO\VLVDUH
SDUWRIWKHSURFHVVGHVFULSWLRQ:HDVVXPH WKDWHDFKKXPDQUHVRXUFHDVVLJQHGWRDWDVNLVDOVRDXVHURIWKH
V\VWHPZLWKFHUWDLQFUHGHQWLDOV)RUHDFKXVHUFRPSHWHQFLHVPD\EHGHILQHG
4.4. Participation 
$OOPHPEHUVRIDSURMHFWDVZHOO DV VWDNHKROGHUV VKRXOGEHDEOH WRHQWHU UHOHYDQWNQRZOHGJH LQWRDFDVH
2IWHQ VWDII LV EXV\ ZLWK GHYHORSPHQW DQG WKHQ VWDII GRHV QRW GRFXPHQW SURMHFW SURJUHVV DQG RFFXUULQJ
SUREOHPV $OVR WKH UHIOHFWLRQ DIWHU ILQLVKLQJ D SURMHFW LV RIWHQ QRW UHDOL]HG GXH WR GLIIHUHQW UHDVRQV 2XU
SURSRVDOLVWRPDNHSDUWLFLSDWLRQWUDQVSDUHQWLQWKLVNQRZOHGJHVKDULQJSURFHVV:HSURSRVHWRJLYHSRLQWVIRU
GLIIHUHQWNLQGVRISDUWLFLSDWLRQ'HSHQGLQJRIWKHVHW\SHVDQGDPRXQWRISRLQWVGLIIHUHQWNLQGRIGLJLWDOEDGJHV
PD\ EH DVVLJQHG WR XVHUV $ XVHU FDQ EHFRPH DQ H[SHUW LQ GHVFULELQJ SUREOHPV DQG WKHLU VROXWLRQV RU DQ
DGYDQFHG SURMHFW SODQQHU EHFDXVH KH KDV HQWHUHG VHYHUDO ULVN DQDO\VHV LQWR WKH V\VWHP$VVLJQLQJ SRLQWV WR
XVHUV LV VXSSRUWHGE\ WKHFRPPXQLW\PRGXOHXVHUBSRLQWVDQG IRUGLJLWDOEDGJHVDJDLQDFRPPXQLW\PRGXOH
H[LVWV
4.5. Administration 
7RXVHRXUV\VWHPDQDGPLQLVWUDWRUKDVWRLQVWDOORXUPRGXOHVDQGFDQWKHQGHFLGHZKLFKDGGLWLRQDOILHOGV
DUHUHTXLUHGLQKLVHQYLURQPHQW&HUWDLQILHOGVDUHSUHGHILQHGEXWWKHIXQFWLRQDOLW\RI'UXSDODOORZVWRGHILQH
IXUWKHU DWWULEXWHV WR WKH SURMHFW VWUXFWXUH%\ DVVLJQLQJXVHUV WR WKH JURXS SURMHFWPHPEHU DQ DGPLQLVWUDWRU
FRQWUROVZKLFKXVHUVKDYHDFFHVVWRWKHFDVHEDVHGUHDVRQLQJV\VWHP%\DVVLJQLQJXVHUVWRWKHJURXSSURMHFW
XVHUVRUSURMHFWVWDNHKROGHUVKHFDQUHVWULFWWKHDFFHVVWRFHUWDLQSDUWVRIWKHVWUXFWXUH
(YDOXDWLRQ
7KHGHVFULEHGDSSURDFKWRNQRZOHGJHVKDULQJLQSURMHFWPDQDJHPHQWZDVGHYHORSHGLQVHYHUDOWKHVHVZLWK
GLIIHUHQWWHFKQRORJLHV3LWVFKDGHOOKDVGHYHORSHGD&DVHEDVHG5HDVRQLQJ6\VWHPIURPVFUDWFKDQGWHVWHGWKH
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V\VWHPZLWKGDWDIURPVLPSOHVRIWZDUHGHYHORSPHQWSURMHFWV+LVV\VWHPLQWHJUDWHGDQRQWRORJ\FROOHFWLQJ
FRQFHSWV IURP WKH 30$ VWDQGDUG 7KLV V\VWHP DOVR LPSOHPHQWHG DQ LQSXW DQG RXWSXW FRQYHUWHU WR 06
3URMHFW;0/6ORZUHDFWLRQWLPHVDUHDGLVDGYDQWDJHRIWKLVV\VWHP5DPDGDQLKDVXVHGWKHP\&%5WRRO
WRGHYHORSDV\VWHPIRUSURMHFWPDQDJHPHQW+HKDVDQDO\]HGWKHXVHFDVHRIVRIWZDUHGHYHORSPHQWSURMHFWVLQ
D WHOHFRPPXQLFDWLRQ FRPSDQ\ 7KH V\VWHP ZDV VXFFHVVIXO HYDOXDWHG ZLWK UHDO SURMHFW GDWD +H KDV DOVR
LQWHJUDWHG GLJLWDO EDGJHV DV DQ DSSURDFK WR PDNH FRQWULEXWLRQV RI WHDP PHPEHUV YLVLEOH 7KH ODWHVW
GHYHORSPHQWVZLWK'UXSDOGHVFULEHGKHUHZHUHRQO\WHVWHGIXQFWLRQDOO\2XUQH[WVWHSVLQHYDOXDWLRQZLOOEH
WKH DSSOLFDWLRQ RI FDVHEDVHG UHDVRQLQJ WR 0DVWHU WKHVHV ,I ZH LQWHUSUHW D 0DVWHU WKHVLV DV D SURMHFW ZH
GHPDQGWKDWDOVRWKHFULWLFDONQRZOHGJHVKRXOGEHVKDUHGEHWZHHQVWXGHQWVDQGVXSHUYLVRUV
&RQFOXVLRQDQGRXWORRN
:HKDYHGHYHORSHGDPRGHOIRUVKDULQJUHOHYDQWNQRZOHGJHEHWZHHQSURMHFWVRIDQRUJDQL]DWLRQ,QVWHDGRI
OHDUQLQJ DEVWUDFW UXOHV KRZ WR DYRLG IDLOXUHV ZH VWRUH SURMHFW H[SHULHQFH LQ D FDVH EDVH 7R DSSO\ WKLV
NQRZOHGJHLQQHZSURMHFWVZHVHDUFKIRUROGVLPLODUSURMHFWVDQGWU\WRDGDSWWKHH[SHULHQFHVIURPWKHVHROG
SURMHFWV LQ WKHQHZSURMHFW'RPDLQNQRZOHGJHDERXWSURMHFWPDQDJHPHQWVXSSRUWV WKHUHDVRQLQJ%DVHGRQ
OLWHUDWXUHUHYLHZDQGWZRVFHQDULRVZHKDYHLGHQWLILHGZKLFKNQRZOHGJHVKRXOGEHVWRUHGLQDFDVH:HKDYH
WULHGWRGHILQHDVPDQ\DWWULEXWHVDVSRVVLEOHDVDWWULEXWHVZLWKDUHVWULFWHGGRPDLQUHVXOWLQJLQFDVHGHVFULSWLRQ
WKDWLVHDVLHUWREHFRPSDUHGZLWKRWKHUFDVHVDQGIXUWKHUVXFKDQDSSURDFKVHHPVWREHOHVVHIIRUWIRUXVHUV
%\XVLQJ'UXSDOIRULPSOHPHQWLQJDFDVHEDVHGUHDVRQLQJV\VWHPZHKDYHDFKLHYHGDORWRIIOH[LELOLW\:H
KDYH WKH SRVVLELOLW\ WR HDVLO\ H[WHQG WKH IXQFWLRQDOLW\ HJ XVLQJ D 'UXSDO PRGXOH WKDW LPSOHPHQWV GLJLWDO
EDGJHV RU WR H[WHQG SURMHFW GHVFULSWLRQV GXULQJ UXQWLPH RI WKH V\VWHP +RZHYHU WKLV IOH[LELOLW\ KDV D
GLVDGYDQWDJHWKDWWKHVWRUDJHDQGUHWULHYDORIFDVHVLVUHODWLYHO\VORZVLQFHFDVHVDUHQRWVWRUHGDVRQHFKXQNRI
NQRZOHGJHLQWKHGDWDEDVH7KHWLPHIRUVWRULQJFDVHVLVQRWVRVHQVLEOHEXWLQWKHIXWXUHZHKDYHWRZRUNRQD
PRUHHIILFLHQWUHWULHYDOPHWKRGWRPDNHWKHV\VWHPUHDOO\XVDEOHIRUHQYLURQPHQWVZLWKWKRXVDQGVRISURMHFW
GHVFULSWLRQV:HKRSHWRPDNHSURJUHVVE\FRPELQLQJFDVHEDVHGUHDVRQLQJZLWKFROODERUDWLYHILOWHULQJ
$WWKHPRPHQWVRPHNLQGRINQRZOHGJHDVIRUH[DPSOHWKHNQRZOHGJHDERXWSURMHFWPHPEHUVLVVWRUHGLQ
VLPSOH UHFRUGV )RU EHWWHU NQRZOHGJHPDQDJHPHQW LQ DQ RUJDQL]DWLRQ WKLV LQIRUPDWLRQ VKRXOG EH LQWHJUDWHG
ZLWKDQRUJDQL]DWLRQZLGHSHUVRQDOPDQDJHPHQWV\VWHP7RPRWLYDWHSURMHFWPHPEHUVLQNQRZOHGJHVKDULQJ
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